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Abstract We describe a new species of the genus 
Megophrys from Guizhou Province, China. Molecular 
phylogenetic analyses based on mitochondrial DNA 
and nuclear DNA sequences all strongly supported the 
new species as an independent clade nested into the 
Megophr ys clade and sister to M. minor. Оп morphology, 
the new species is distinguished from its congeners by 
a combination of the following characters: (1) small 
body size with SVL « 392 mm in male and SVL « 40.4 
mm in female; (2) vomerine teeth absent; (3) tongue 
not notched behind; (4) a small horn-like tubercle at 
the edge of each upper eyelid; (5) tympanum distinctly 
visible, rounded; (6) two or three metacarpal tubercles 
in hand; (7) relative finger lengths: I « II « V « Ш; (8) toes 
without webbing; (9) heels overlapped when thighs are 
positioned at right angles to the body; (10) tibiotarsal 
articulation reaching tympanum to eye when leg 
stretched forward; (11) an internal single subgular vocal 
sac in male; (12) in breeding male, the nuptial pads with 
black nuptial spines on the dorsal bases of the first and 
second fingers. 
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1. Introduction 


The Asian Horned toads of the subfamily Megophryinae 
(Amphibia: Anura: Megophryidae) is widely distributed in 
tropical and subtropical regions of Asia from India and Bhutan 
to China and south to the Sundas and the Philippines (Fei et 
al, 2012; Frost, 2019). Taxonomic assignments especially generic 
arrangements in the group have been controversial (Dubois, 
1986; Dubois and Ohler, 1998; Lathrop, 1997; Tian and Hu, 1983; 
Fei et al, 2009; Fei et al., 2012). Fei et al. (2016) classified 36 Chinese 
species of the subfamily Megophryinae into six genera, ie. 
Liuophr ys Fei, Ye and Jiang, 2016, Atympanophrys Tian and Hu, 
1983 containing three subgenera (Atympanophr ys, Borealophr ys 
Fei, Ye and Jiang, 2016 and Gigantophr ys Fei, Ye and Jiang, 
2016), Boulenophr ys Fei, Ye and Jiang, 2016, Xenophrys Günther, 
1864 containing two subgenera (Tianophrys Fei and Ye, 2016 and 
Xenophr ys), Ophyrophr yne Boulenger, 1908 and Brachytarsophr ys 
Tian and Hu, 1983. Chen et al. (2017) classified the Asian 
horned toads into the genera Atympanophr ys, Megophr ys 
Kuhl and Van Hasselt, 1822 and Xenophrys, Ophyrophr yne, 
and Brachytarsophr ys. Mahony et al. (2017) classified all 
members of Megophryinae into a single genus Megophr ys 
sensu lato including seven subgenera (Megophr ys, Xenophr ys, 
Panophr ys Rao and Yang, 1997, Atympanophr ys, Oph yrophr yne, 
Pelobatrachus Beddard, 1908 “1907” and Brach ytarsophr ys) based 
on molecular phylogenetics and morphological comparisons. 
Megophr ys s. 1, currently contains 91 species (Frost, 2019), and 
as note, of which, 37 species were described in the last decade 
(Deuti et al., 2017; Fei et al., 2009; Li et al., 2014; Li et al., 2018a; 
Mahony, 2011; Mahony et al., 2011; Mahony et al, 2013; Mahony 
et al., 2017; Mahony et al., 2018; Messenger et al., 2019; Mo et al., 
2010; Munir et al, 2018; Orlov et al., 2015; Tapley et al., 2017; 
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Tapley et al, 2018; Wang et al., 2012; Wang et al, 2014; Wang 
et al, 2017a, b; Wang et al, 2019; Yang et al, 2018; Zhang et al., 
2017; Zhao et al., 2014). What's more, molecular phylogenetic 
studies still surprisingly indicated mass of cryptic species in the 
group, for example, 20 cryptic species were suggested by Chen 
et al. (2017), and 41 cryptic species were proposed just only in 
subgenus Megophr ys (Panophrys) by Liu et al. (2018). Obviously, 
detailed investigations need to be conducted for describing the 
cryptic species. 

During field surveys in the Kuankuoshui National Nature 
Reserve, Suiyang County, Guizhou Province, China and 
Fanjing Mountain, Jiangkou County, Guizhou Province, China, 
we collected some Megophr ys s. l. specimens from the montane 
forests. Our molecular phylogenetic analyses and morphological 
comparisons indicated it as a new taxon of Megophr ys s. l. 


Herein, we describe it as a new species. 
2. Materials and Methods 


2.1. Specimen Two adult females and nine adult males of the 
new taxon (for voucher numbers see Table SI) were collected 
from the mountain streams in the Kuankuoshui National 
Nature Reserve, Suiyang County, Guizhou Province, China and 
Fanjing Mountain, Jiangkou County, Guizhou Province, China 
(Figure 1). Two tadpoles (voucher numbers: CIBKKS20180426001 
and CIBKKS20180426002) of the new taxon were also collected 
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in a mountain stream where the new taxon was found in the 
Kuankuoshui National Nature Reserve. They were identified 
as the new taxon because they were almost identical in 
morphology and one representative of them was genetically 
close to the adult specimens of the new taxon (see the results). 
The stages of tadpoles were identified following Gosner (1960). 
АП specimens were fixed in 10% buffered formalin for one day, 
and then later transferred to 7096 ethanol. Tissue samples were 
taken and preserved separately in 95% ethanol prior to fixation. 
'The specimens were deposited in Chengdu Institute of Biology, 
Chinese Academy of Sciences (CIB, CAS). 


2.2. Molecular data and phylogenetic analyses Four adult 
specimens and one tadpole of the new taxon were included 
in molecular analyses (for voucher information see Table 1). 
Total DNA was extracted using a standard phenol-chloroform 
extraction protocol (Sambrook et al, 1989). Two fragments of 
the mitochondrial genes encoding 16S rRNA and cytochrome 
oxidase subunit I (COI) were amplified using the primers 
in Simon et al. (1994) and Che et al. (2012), respectively. They 
were amplified under the following conditions: 35 cycles 
at 95 °С for 4 min, 95 °C for 1 min, 52 °C (for 16S rRNA)/ 
46 °С (tor COI) for 40 s, and 72 °С for 1 min followed by a 10 
min extension at 72 °С. The nuclear gene fragments encoding 
brain-derived neurotrophic factor (BDNF) and recombination 
activating gene 1 (RAGI) were amplified using the primers and 
protocols in Vieites et al. (2007) and Shen et al. (2013). All primers 
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Figure 1 Sampling localities of Megophrys jiangi sp. nov. in this study. The type locality is Kuankuoshui National Nature Reserve, 
Suiyang County, Guizhou Province, China and another locality is Fanjing Mountain, Jiangkou County, Guizhou Province, China. 
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were presented in Table S2. PCR products were purified with 
spin columns and then were sequenced with primers same 
used in PCR. Sequencing was conducted using an ABI3730 
automated DNA sequencer in Shanghai DNA BioTechnologies 
Co, Ltd. (Shanghai, China). All sequences were deposited in 
GenBank (for GenBank accession numbers see Table 1). 

For molecular analyses, the available sequence data for all 
related species of the genus Megophr ys s. l. were downloaded 
from GenBank, primarily from previous studies (Chen et al., 
2017; Liu et al., 2018; for GenBank accession numbers see Table 
1). For phylogenetic analyses, corresponding sequences of 
one Leptolalax oshanensis and one Leptobrachium boringii were 
downloaded (for GenBank accession numbers see Table 1) and 
used as outgroups according to Chen et al. (2017). 

Sequences were assembled and aligned using the Clustalw 
module in BioEdit 7.0.9.0 (Hall, 1999) with default settings. 
Alignments were checked by eye and revised manually if 
necessary. To avoid bias in alignments, GBLOCKS 0.91.b 
(Castresana, 2000) with default settings was used to extract 
regions of defined sequence conservation from the length- 
variable 16S gene fragments. Non-sequenced fragments were 
defined as missing loci. 

Phylogenetic trees were reconstructed for the mitochondrial 
genes concatenated data and nuclear genes concatenated 
data, respectively. Phylogenetic analyses were conducted 
using maximum likelihood (ML) and Bayesian Inference (BI) 
methods, implemented in PhyML 30 (Guindon et al, 2010) and 
MrBayes 3.12 (Ronquist and Huelsenbeck, 2003), respectively. 
To avoid under- or over-parameterization (Lemmon and 
Moriarty, 2004; McGuire et al., 2007), the best partition scheme 
and the best evolutionary model for each partition were chosen 
for the phylogenetic analyses using PARTITIONFINDER 111 
(Robert et al, 2012). In the analyses, 16S, each codon position of 
the protein-coding genes were defined, and Bayesian Inference 
Criteria (BIC) was used. As a result, the analyses selected the best 
partition scheme (ie. 16S gene/each codon position of COI gene) 
and the TrN+I+G model for each partition for mitochondrial 
DNA dataset, and as well, selected the best partition scheme 
(ie. each codon position of RAGI and BDNF genes) and the 
'TrN--I-G as the best model for the second codon position of 
nuclear genes and the СТК+С +I model as the best model for 
the other two codon position of RAGI and BDNF genes. For 
the ML tree, branch supports were drawn from 10 000 non- 
parametric bootstrap replicates. In BI analyses, two runs each 
with four Markov chains were run for 60 million generations 
with sampling every 1000 generations. The first 2596 of 
generations were removed as the “burn-in” stage followed by 
calculation of Bayesian posterior probabilities and the 5096 
majority-rule consensus of the post burn-in trees sampled 
at stationarity. Finally, pairwise 16S and COI gene sequence 
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divergence with uncorrected p-distance model was estimated 
using MEGA 6.06 (Tamura et al, 2011) to determine the genetic 
distance between Megophr ys species, respectively. 


2.3. Morphological comparisons All twelve adult specimens 
and six tadpole specimens of the new taxon collected in this 
work were measured. The terminology and methods followed 
Fei et al. (2009). Measurements were taken with a dial caliper to 
0.1 mm. Nineteen morphometric characters of adult specimens 
were measured: SVL=snout-vent length (distance from the tip 
of the snout to the posterior edge of the vent), HDL=head length 
(distance from the tip of the snout to the articulation of jaw), 
HDW=maximum head width (greatest width between the left 
and right articulations of jaw), SL=snout length (distance from 
the tip of the snout to the anterior corner of the eye), ED=eye 
diameter (distance from the anterior corner to the posterior 
corner of the eye), IODzinterorbital distance (minimum 
distance between the inner edges of the upper eyelids), 
IND=internasal distance (minimum distance between the inner 
margins of the external nares), TYD=maximal tympanum 
diameter, LAL-length of lower arm and hand (distance from 
the elbow to the distal end of the Finger IV), LW=lower arm 
width (maximum width of the lower arm), FIL-first finger 
length (distance from base to tip of finger I), FIIL-second finger 
length (distance from base to tip of finger II); FIIIL-third finger 
length (distance from base to tip of finger Ш), FIVL-fourth 
finger length(distance from base to tip of finger IV), THL-thigh 
length (distance from vent to knee), TL-tibia length (distance 
from knee to tarsus), TW=maximal tibia width, TFL-length of 
foot and tarsus (distance from the tibiotarsal articulation to the 
distal end of the Toe IV), FL=foot length (distance from tarsus 
to the tip of fourth toe). A total of ten morphometric characters 
of tadpoles were measured: TOL-total length, SVL=snout- 
vent length, BH=maximum body height, BW=maximum body 
width, SL=snout length (distance from the anterior corner of 
the eye to the tip of the snout), SS=snout to spiraculum (distance 
from spiraculum to the tip of the snout), MW=mouth width 
(distance between two corners of mouth), IOD-interorbital 
distance (minimum distance between eyes), TAL-tail length 
(distance from base of vent to the tip of tail), TH=tail height 
(maximum height between upper and lower edges of tail). 

We compared morphological characters of the new taxon 
with other Megophr ys s. l. species. Comparative data were 
obtained from the literature for M. aceras (Boulenger, 1903), 
M. actuta (Li et al., 2014), M. ancrae (Mahony et al., 2013), M. 
auralensis (Ohler et al., 2002), M. baluensis (Boulenger, 18992), 
M. baolongensis (Ye et al., 2007), M. binchuanensis (Ye and Fei, 
1995), M. binlingensis (Fei et al, 2009), M. boettgeri (Boulenger, 
1899b), M. brachykolos (Inger and Romer, 1961), M. carinense 
(Boulenger, 1889), M. caudoprocta (Shen, 1994), M. cheni (Wang et 
al, 2014), M. chuannanensis (Fei et al, 2001), M. damrei (Mahony, 
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2011), M. daweimontis (Rao and Yang, 1997), M. dongguanensis 
(Wang et al, 2019), M. dringi (Inger et al., 1995), M. edwardinae 
(Inger, 1989), M. elfina (Poyarkov et al., 2017), M. fansipanensis 
(Taply et al., 2018), M. feae (Boulenger, 1887), M. feii (Yang et 
al, 2018), M. flavipunctata (Mahony et al, 2018), M. gerti (Ohler, 
2003), M. gigantica (Liu et al., 1960), M. glandulosa (Fei et а1,1990), 
M. hansi (Ohler, 2003), M. himalayana (Mahony et al., 2018), M. 
hoanglienensis (Taply et al, 2018), M. huangshanensis (Fei and Ye, 
2005), M. insularis (Wang et al., 2017a), M. intermedia (Smith, 1921), 
M. jingdongensis (Fei and Ye, 1983), M. jinggangensis (Wang et al., 
2012), M. jiulianensis (Wang et al, 2019), M. koba yashii (Malkmus 
and Matsui, 1997), M. koui (Mahony et al., 2017), M. kuatunensis 
(Pope, 1929), M. lancip (Munir et al., 2018), M. latidactyla (Orlov et 
al, 2015), M. leishanensis (Li et al, 20182), M. lekaguli (Stuart et al, 
2006), M. liboensis (Zhang et al., 2017), M. ligayae (Taylor, 1920), 
M. lini (Wang et al., 2014), M. lishuiensis (Wang et al., 2017b), 
M. longipes (Boulenger, 1886), M. major (Boulenger, 1908), M. 
mangshanensis (Fei et а1,1990), M. maosonensis (Bourret, 1937), M. 
medogensis (Fei et al, 1983), M. megacephala (Mahony et al, 2011), 
M. microstoma (Boulenger, 1903), M. minor (Stejneger, 1926), M. 
montana (Kuhl and Van Hasselt, 1822), M. monticola (Günther, 
1864), M. mufumotana (Wang et al., 2019), M. nankiangensis (Hu 
et al.,1966), M. nankunensis (Wang et al., 2019), M. nanlingensis 
(Wang et al., 2019), M. nasuta (Schlegel, 1958), M. obesa (Li et 
al., 2014), M. ombrophila (Messenger et al., 2019), M. omeimontis 
(Liu, 1950), M. oreocrypta (Mahony et al., 2018), M. oropedion 
(Mahony et al., 2013), M. pachyproctus (Huang and Fei, 1981), M. 
palpebralespinosa (Bourret, 1937), M. parallela (Inger and Iskandar, 
2005), M. parva (Boulenger, 1893), M. periosa (Mahony et al, 2018), 
M. popei (Zhao et al., 2014), M. robusta (Mahony et al, 2013), M. 
rubrimera (Tapley et al, 2017), M. sangzhiensis (Jiang et al., 2008), 
M. serchhipii (Mathew and Sen, 2007), M. shapingensis (Liu, 1950), 
M. shuichengensis (Tian and Sun, 2000), M. spinata (Hu et al., 
1973), M. stejnegeri (Taylor, 1920), M. synoria (Stuart et al, 2006), 
M. takensis (Mahony, 2011), M. tuberogranulata (Mo et al, 2010), M. 
vegrandis (Mahony et al, 2013), M. wawuensis (Fei et al, 2001), M. 
wugongshanensis (Wang et al, 2019), M. wuliangshanensis (Ye and 
Fei, 1995), M. wushanensis (Ye and Fei, 1995), M. zhangi (Ye and 
Fei, 1992) and M. zunhebotoensis (Mathew and Sen, 2007). 


2.4. Bioacoustics analyses Ten advertisement calls of one 
individual (specimen CIBKKS20180722006) of the new taxon 
were recorded at ambient air temperature of 19.5 *C and 
air humidity of 8596 in a mountain stream of Kuankuoshui 
National Nature Reserve between 22:00-23:00 on 22 July 
2018. SONY PCM-D50 digital sound recorder was used to 
record within 20 cm of the calling individuals. The sound files 
in wave format were resampled at 48 kHz with sampling 
depth 24 bits. The sonograms and waveforms were generated 
by WaveSurfer software (Sjóander and Beskow, 2000) from 
which all parameters and characters were measured. Ambient 
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temperature was taken by a digital hygrothermograph. 


3. Results 


3.1. Phylogenetic analyses Aligned sequence matrix of 
16S+COI and RAGI+BDNF contained 1101 bp and 1614 bp, 
respectively. ML and BI trees of the mitochondrial DNA dataset 
presented almost consistent topology (Figure 2A), and as well, 
ML and BI trees of the nuclear DNA dataset showed almost 
identical topology (Figure 2B), though relationships of several 
lineages were unresolved. АП phylogenetic analyses strongly 
supported the new taxon as an independent clade nested into 
the Megophr ys s. l. clade and sister to M. minor. 

Genetic distance on 16S and COI genes with uncorrected 
p-distance model between samples of the new taxon are less 
than 0.226, much lower than interspecific genetic distances in 
the genus Megophr ys s. l. (Tables S3 and S4). Genetic distance 
between the new taxon and its closely-related species M. minor 
is 83% on COI and 7.396 on 16S, being much higher than that 
between many pairs of closely related species in the genus, for 
example, on COI, M. huangshanensis vs. M. boettgeri (1.8%), M. 
sangzhiensis vs. M. spinata (3.8%), M. spinata vs. M. binlingensis 
(7.7%), M. sangzhiensis vs. M. binlingensis (6.8%) and M. wushanensis 
vs. M. tuberogranulata (7.096); and on 16S, M. sangzhiensis vs. M. 
spinata (1.7%), M. spinata vs. M. binlingensis (1.7%) and M. minor vs. 
M. spinata (6.0%). 


3.2. Description of the new species 

Megophrys jiangi sp. nov. 

Holotype CIBKKS20180722006 (Figure 3), adult male, from 
Kuankuoshui National Nature Reserve (28°1314" N, 107°09'47" 
E, 1521 m a. s. 1), Suiyang County, Guizhou Province, China, 
collected by Shize LI on 22 July 2018. 

Paratype three adult males and one adult females from 
Kuankuoshui National Nature Reserve, Suiyang County, 
Guizhou Province, China, collected by Shize LI and Jing 
LIU. One female CIBKKS20180723003 collected by Jing 
LIU on 23 July 2018, three adult males CIBKKS20180723001, 
CIBKKS20180723002 and CIBKKS20180723007 collected by 
Shize LI on 23 July 2018. Five adult males and one adult female 
from Fanjing Mountain collected by Shize LI. One male: 
CIB FJS20150718005 collected on 18 July 2015, five males: CIB 
FJS20150719006, CIB FJS20150719007 and CIB FJS20150719009 
collected on 19 July 2015, CIB FJS20150720003 and CIB 
FJS20150720004 collected on 20 July 2015, respectively. 
Diagnosis Megophrys jiangi sp. nov. is assigned to the genus 
Megophrys based on molecular phylogenetic analyses and the 
following generic diagnostic characters: snout shield-like; snout 
projecting beyond the lower jaw; canthus rostralis distinct; chest 
gland small and round, closer to the axilla than to midventral 
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line; femoral gland on rear of thigh; vertical pupils. 

The new species could be identified from its congeners by 
a combination of the following morphological characters: 
(1) small body size with SVL < 39.2 mm in male and SVL < 
40.4 mm in female; (2) vomerine teeth absent; (3) tongue not 
notched behind; (4) a small horn-like tubercle at the edge of 
each upper eyelid; (5) tympanum distinctly visible, rounded; (6) 
two metacarpal tubercles in hand; (7) relative finger lengths: 
I < I < V < Щ (8) toes with rudimentary webbing at bases; (9) 
heels overlapped when thighs are positioned at right angles to 
the body; (10) tibiotarsal articulation reaching tympanum to 
eye when leg stretched forward; (11) an internal single subgular 
vocal sac in male; (12) in breeding season, in male, the black 
nuptial pads without nuptial spines on the dorsal bases of the 
first and second fingers. 
Description of holotype (Figure 3) SVL 382 mm; head width 
larger than head length ( HDW/HDL ratio about 12); snout 
obtusely pointed, protruding well beyond the margin of the 
lower jaw in ventral view; loreal region vertical and concave; 
canthus rostralis well-developed; top of head flat on in dorsal 


view; an small horn-like tubercle at the edge of the upper 
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eyelid; eye large and convex, eye diameter 43.2% of head length; 
pupils vertical; nostril orientated laterally, closer to snout than 
eye; tympanum distinct, TYP/EYE ratio 0.60 (Figure 3A, B, С); 
vomerine ridges and vomerine teeth absent; margin of tongue 
smooth, not notched behind. 

Forelimbs slender, the length of lower arm and hand 408% 
of SVL; fingers slender, relative finger lengths: I < II < V < Ш; tips 
of digits globular, without lateral fringes; subarticular tubercle 
distinct at the base of each finger; three metacarpal tubercles, 
inner and outer metacarpal tubercles prominent, the outer one 
long and thin the inner one and middle one oval-shaped, and 
the inner one distinctly larger than middle one (Figure 3D, E). 

Hindlimbs slender (TL/SVL = 0.49); heels overlapped when 
thighs are positioned at right angles to the body, tibiotarsal 
articulation reaching tympanum to eye when leg stretched 
forward; tibia length longer than thigh length; relative toe 
lengths: I < II < V < Ш < IV; tips of toes round, slightly dilated; 
subarticular tubercle absent; toes without webbing; no 
lateral fringe; inner metatarsal tubercle oval-shaped; no outer 
metatarsal tubercle (Figure 3F). 


Dorsal skin rough, with numerous granules; several large 


Figure 3 The holotype specimen (CIBKKS20180722006) of Megophrys jiangi sp. nov. A: dorsal view. B: ventral view. C: lateral view. D: 


dorsal view of hand. E: ventral view of hand. F: ventral view of foot. 
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warts scattered on flanks; an small horn-like tubercle at the 
edge of each upper eyelid; tubercles on the dorsum forming an 
V-shaped and an inverted V-shaped weak ridge, the V-shaped 
ridges disconnect; two discontinuous dorsolateral parallel ridges 
on either side of the V-shaped ridges; an inverted triangular 
brown speckle between two upper eyelids; the skin of posterior 
sides of abdomen and inner side of thigh with orange; several 
tubercles on the flanks and dorsal surface of thighs and tibias 
and forming three transverse tubercle rows; supratympanic 
fold distinct (Figure 3A). 

Ventral surface smooth; chest gland small and round, closer 
to the axilla than to midventral line; femoral gland on rear of 
thigh; posterior end of the body protrudes distinct and appears 
as an arc-shaped swelling, upper the anal region (Figure 3B). 
Coloration of holotype in life An inverted triangular brown 
speckle between the eyes; two V-shaped ridges on the dorsum 
of body, three transverse bands on the dorsal surface of the 
thigh and shank separately; several dark brown and white 
vertical bars on the lower and upper lip; the venter purple grey, 
some big dark spots on the ventral surface, ventral surface of 
limbs with some white spots; the posterior of ventral surface of 
body, inner of thigh and upper of tibia jacinth; palms and soles 
uniform purple grey, tip of digits pink; pectoral and femoral 
glands white (Figure 4A-E). 

Preserved holotype coloration Dorsal surface dark brown; 
the inverted triangular brown speckle between the eyes, 
inverted triangular between eyes, V-shaped ridges on dorsum 
and transverse bands on limbs and digits distinct; ventral 
surface greyish white; creamy-white substitutes the pinkish in 
metatarsal tubercles; the posterior of ventral surface of body, 
inner of thigh and upper of tibia fade to light red (Figure 3). 
Variation Morphometric variations of the new species were 
small in adults (Table 2 and Table S1). In some adult individuals 
the marking on back of trunk is irregular like network (Figure 
5A); in some adult individuals the marking on back of trunk 
consists by X-shaped ridge (Figure 5B); the marking on back of 
trunk consists by X-shaped ridge and the skin rough distinct 
by numerous granules(Figure 5С); in some adult individuals 
the whole ventral purplish grey except the posterior belly with 
white blotches(Figure 5D); in some adult individuals the throat 
and anterior belly atropurpureus, and some with spots mixed 
black spots on the posterior belly (Figure 5E); in some adult 
individuals the ventral surface purple and some with spots 
mixed purple spots on the belly (Figure 5F). 

Advertisement calls The call description is based on 
recordings of the holotype CIBKKS20180722006 (Figure 
6) from the rock of the streamlet. Each call consists of 
7-11 (9 + 15, n = 10) notes. Call duration was 2.15-4.15 s 
(3.23 + 0.63, n = 10). Call interval was 0.38-0.53 s (0.45 + 0.06, n = 
9). Each note had a duration of 0.17-0.37 second (024 + 005, n 
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= 90) and the intervals between notes 0.07-0.23 second (0.14 + 
0.05, n = 80). Amplitude modulation within note was apparent, 
beginning with moderately high energy pulses, increasing 
slightly to a maximum, and then decreasing towards the end 
of each note. The average dominant frequency was 58381 + 111.1 
(5662-5995 Hz, n = 10). 

Tadpole description All measurements of tadpoles were 
presented in Table 3. The following tadpole description was 
based on specimen CIBKKS20180426001 at Stage 26 (Figure 
7), the tadpole was confirmed as Megophrys jiangi sp. nov. 
by molecular analyses. Body slender, body and tail yellow- 
brown; tail height greater than body height; dorsal fin arising, 
behind the origin of the tail, height near mid-length, tapering 
gradually to narrow, tip pointed; tail 2.4 times as long as snout- 
vent length; tail height 16.9% of tail length; body width longer 
than body height; tail fins lightly colored; eyes large, lateral, 
interorbital distance is 37.4% of snout-vent length; nostril near 
eyes; spiracle on the left side of the body and not distinct; oral 
disk terminal, lips expanded and directed upwardly into a 
umbelliform oral disk; transverse width of expanded funnel 
49.4% of snout-vent length. 

Secondary sexual characteristics Adult females with SVL 
39.5-40.4 mm, larger than adult males with 34.4-392 mm. 
Adult males have a single subgular vocal sac. In breeding 
male, the nuptial pads on the dorsal bases of the first finger 
and second fingers with black nuptial spines obvious under 
microscope (Figure 3 D). 

Morphological comparisons (Table S5) By having small 
body size, Megophr ys jiangi sp. nov. differs from M. aceras, 
M. auralensis, M. binlingensis, M. carinense, M. caudoprocta, M. 
chuannanensis, M. damrei, M. edwardinae, M. feae, M. flavipunctata, 
M. gigantica, M. glandulosa, M. himalayana, M. intermedia, M. 
jingdongensis, M. koba yashii, M. lekaguli, M. liboensis, M. liga yae, 
M. longipes, M. major, M. mangshanensis, M. maosonensis, M. 
medogensis, M. megacephala, M. omeimontis, M. oreocr ypta, 
M. periosa, M. popei, M. sangzhiensis, M. shapingensis, M. 
shuichengensis, M. spinata and M. takensis by having small body 
size (maximum SVL « 423 mm in the new species vs. minimum 
SVL » 45 mm in the latter). By lacking vomerine teeth, 
Megophr ys jiangi sp. nov. differs from M. aceras, M. ancrae, 
M. carinense, M. baluensis, M. caudoprocta, M. chuannanensis, M. 
damrei, M. daweimontis, M. dongguanensis, M. fansipanensis, M. 
flavipunctata, M. glandulosa, M. hoanglienensis, M. himalayana, 
M. insularis, M. intermedia, M. jingdongensis, M. jinggangensis, M. 
jiulianensis. M. kobayashi, M. lancip, M. latidactyla, M. lekaguli, M. 
liboensis, M. liga yae, M. major, M. mangshanensis, M. maosonensis, 
M. medogensis, M. megacephala, M. montana, M. nasuta, M. 
nankunensis, M. nanlingensis, M. omeimontis, M. oropedion, M. 
oreocr ypta, M. palpebralespinosa, M. parallela, M. parva, M. periosa, 
M. popei, M. robusta, M. rubrimera, M. sangzhiensis, M. stejnegeri, 
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Figure 4 Views of the holotype (CIBKKS20180722006) of Megophrys jiangi sp. nov. in life. A: dorsolateral view. B: ventral view. C: 
ventral view of hand. D: dorsal view of hand showing nuptial pads on the first and second fingers (1). E: ventral view of foot. 


Table 2 Basic statistics for measurements of the adult specimens of Megophrys jiangi sp. nov. Unit: mm. See abbreviations for the 
morphological characters in Materials and Methods section. 


Male (n = 9) Female (n = 2) 

Ranging Mean + SD Ranging 
SVL 34.4-39.2 36.9+1.80 39.5-40.4 
HDL 10.2-11.8 10.9+0.54 10.8-11.4 
HDW 11.7-13.0 12.5+0.52 13.5-14.1 
SNT 4.0-5.1 4.5+0.43 4.6-5.0 
IND 4.2-5.0 4.6+0.25 4.8-5.0 
IOD 2.5-3.8 3.0+0.38 3.0-32 
ED 4.0-4.8 4,540.25 4.5-4.7 
ТҮР 2.2-3.0 2.6+0.26 2.6-2.7 
LAL 14.7-17.5 16.0+0.86 18.2-18.2 
LW 3.0-3.8 3.4+0.29 3.1-3.6 
FIL 3.0-4.3 3.6+0.46 3.7-3.8 
FIIL 3.2-4.4 3.8+0.45 4.1-4.3 
FIHL 5.0-6.5 5.6+0.46 6.2-6.7 
FIVL 3.8-4.8 4.3+0.29 4.6-4.6 
THL 15.8-18.6 16.9+0.94 17.3-17.7 
TL 17.1-20.2 18.1+0.96 18.4-20.4 
TW 4.0-4.7 4.4+0.22 4.8-5.1 
TFL 22.9-26.7 25.0+1.31 26.2-27.8 


|, 15:95185 17.0+0.84 18.1-18.8 
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Figure 5 Color variation in Megophrys jiangi sp. nov. in life. A: dorsolateral view of the male specimen CIBKKS20180723001. B: 
dorsolateral view of the male specimen CIBKKS20180723002. C: dorsal view of the male specimen CIBFJS201507 19009. D: ventral 
view of the female specimen CIBFJS20150718005. E: ventral view of the male specimen CIB FJS20150720004. F: ventral view of the 


female specimen CIB KKS20180723003. 


M. takensis, M. zhangi and M. zunhebotoensis (vs. present in the 
latter). 

By having an small horn-like tubercle at the edge of 
each upper eyelid, Megophrys jiangi sp. nov. differs from M. 
binchuanensis, M. binlingensis, M. damrei, M. gigantica, M. minor, 
M. nankiangensis, M. oropedion, M. pachyproctus, M. spinata, M. 
takensis, M. wuliangshanensis, M. wushanensis, M. zhangi and M. 
zunhebotoensis (vs. tubercle lacking in the latter). 

By having an small horn-like tubercle at the edge of each 
upper eyelid, Megophr ys jiangi sp. nov. differs from M. carinense, 
M. feae, М. gerti, М. hansi, M. intermedia, M. koui, M. latidact yla, 
M. liboensis, M. microstoma, M. nasuta, M. palpebralespinosa, M. 
popei, M. shuichengensis, M. stejnegeri and M. synoria (vs. having 
a prominent and elongated tubercle at the edge of each upper 
eyelid in the latter). 

By tongue not notched behind, Megophr ys jiangi sp. nov. 
differs from M. ancrae, M. baolongensis, M. binlingensis, M. 
boettgeri, M. carinense, M. cheni, M. chuannanensis, M. damrei, M. 
dringi, M. fansipanensis, M. feae, M. feii, M. flavipunctata, M. gerti, 
M. glandulosa, M. hoanglienensis, M. huangshanensis, M. insularis, 


M. jiulianensis. M. jingdongensis, M. kuatunensis, M. liboensis, 
M. mangshanensis, M. maosonensis, M. medogensis, M. minor, M. 
nankiangensis, M. nanlingensis, M. omeimontis, M. oropedion, M. 
pach yproctus, M. parallela, M. popei, M. robusta, M. sangzhiensis, 
M. shapingensis, M. shuichengensis, M. spinata, M. vegrandis, M. 
wawuensis, M. zhangi and M. zunhebotoensis (vs. tongue notched 
behind in the latter). 

By lacking lateral fringe in toes, Megophrys jiangi sp. 
nov. differs from M. actuta, M. auralensis, M. baolongensis, M. 
binchuanensis, M. boettgeri, M. carinense, M. cheni, M. chuannanensis, 
M. dringi, M. elfina, M. feae, M. feii, M. flavipunctata, M. 
gigantica, M. glandulosa, M. hansi, M. intermedia, M. jingdongensis, 
M. jinggangensis, M. kuatunensis, M. latidactyla, M. lini, M. 
major, M. maosonensis, M. nankiangensis, M. omeimontis, M. 
palpebralespinosa, M. popei, M. rubrimera, M. sangzhiensis, M. 
serchhipii, M. shapingensis, M. shuichengensis, M. spinata, M. 
vegrandis, M. zhangi and M. zunhebotoensis (vs. present in the 
latter). 

By toes without webs at bases, Megophr ys jiangi sp. nov. 
differs from M. brach ykolos, M. carinense, M. flavipunctata, 
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Figure 6 Advertisement call of a male Megophrys jiangi sp. nov., CIBKKS20180722006, holotype. A: waveform showing one syllable. 
B: sonogram showing one syllable. C: waveform showing nine syllables of one strophe. D: sonogram showing nine syllables of one 


strophe. 


Table 3 Measurements of the tadpoles of Megophrys jiangi sp. nov. Unit: mm. See abbreviations for the morphological characters in Materials 


and Methods section. 


Voucher Gosner's stage TOL SVL IOD BW SS SL MW TL TH 
CIBKKS20180426001 26 26.0 Voll 2.88 3.8 4.5 22 3.8 18.3 3.1 
CIBKKS20180426002 26 25.5 8.0 3.0 3.6 4 2.7 4.0 16.7 3.0 


M. jingdongensis, M. jinggangensis, M. lini, M. major, M. 
palpebralespinosa, M. popei, M. shuichengensis, M. spinata (vs. at 
least one-fourth webbed in the latter). 

By heels overlapping when thighs are positioned at right 
angles to the body, Megophrys jiangi sp. nov. differs from M. 
acuta, M. brachykolos, M. dongguanensis, M. nankunensis, M. obesa, 
M. ombrophila and M. wugongensis by (vs. heels not meeting 
when thighs are positioned at right angles to the body in the 
latter). 

By tibiotarsal articulation reaching forward to the region 
between tympanum and eye when hindlimb is stretched along 
the side of the body, Megophrys jiangi sp. nov. differs from M. 
baolongensis, M. nankiangensis, M. pachyproctus, M. shuichengensis 
and M. tuberogranulatus (vs. reaching posterior corner of the eye 
in the latter); differs from M. daweimontis, M. glandulosa, M. lini, 
M. major, M. medongensis, M. obesa, M. sangzhiensis (vs. reaching 
the anterior corner of the eye or beyond eye or nostril and tip 
of snout in the latter); differs from M. leishanensis (vs. reaching 
middle part of eye); differs from M. mufumontana (reaching 


tympanum in males and to the eye in females). 

By having an internal single subgular vocal sac in male, 
Megophrys jiangi sp. nov. differs from M. caudoprocta, M. 
shapingensis and M. shuichengensis (vs. vocal sac absent in the 
latter). 

By having nuptial pads and nuptial spines on the dorsal base 
of the first and second fingers in breeding male, Megophrys 
jiangi sp. nov. differs from M. acuta, M. feii, M. shapingensis and 
M. shuichengensis (vs. nuptial pads and nuptial spines lacking in 
the latter). 

Based on molecular phylogenetic analyses, Megophrys jiangi 
sp. nov. was clustered as a sister taxon to M. minor. The new 
species could be identified from M. minor distinctly by having 
a small horn-like tubercle at the edge of each upper eyelid (vs. 
absent in the latter), tongue not notched behind (vs. notched in 
the latter), tibiotarsal articulation reaching the level between 
tympanum to eye when leg stretched forward (vs. tibiotarsal 
articulation reaching the level between eye and tip of snout 
in the latter), having two or three metatarsal tubercles in each 
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Figure 7 The tadpole of Megophrys jiangi sp. nov. Dorsal view (A) 
and lateral view (B) of specimen CIBKKS20180426001 in life. 


hand (vs. absent of metatarsal tubercle in hand in the latter), 
and having an small horn-like tubercle at the edge of each 
upper eyelid (vs. lacking in the latter). 

Two species of Megophr ys, i.e. M. spinata and M. 

shuichengensis were recorded to be sympatric with Megophr ys 
jiangi sp. nov. The new species could be identified from 
these two species by having small body size (maximum SVL 
« 423 mm in the new species vs. minimum SVL » 45 mm 
in the latter), tongue not notched behind (vs. notched in the 
latter), lacking lateral fringe in toes (vs. present in the latter), 
toes without webs at bases (vs. at least one-fourth webbed 
in the latter), having an internal single subgular vocal sac in 
male (vs. nuptial pads and nuptial spines lacking in male M. 
shuichengensis), tibiotarsal articulation reaching forward to the 
region between tympanum and eye when hindlimb is stretched 
along the side of the body (vs. reaching posterior corner of the 
eye in M. shuichengensis). 
Distribution and habitats Megophr ys jiangi sp. nov. is 
known from the type locality, Kuankuoshui National Nature 
Reserve (28°06—28°19' N, 107°02'—107°14' E), Suiyang county, 
Fanjing Mountain (2749-2801 N, 10845-10848 E), Jiangkou 
County, Guizhou Province, China at elevations between 1 270- 
1704 m a. s. in Kuankuoshui Nature National Reserve and 
Fanjing Mountain, and from Chen et al. (2017), this new species 
is also distributed in Jianba Town, Suiyang County, Guizhou 
Province and Qinghua Forest Farm, Chongqing City, China. 

Both in the Kuankuoshui National Nature Reserve and 
Fanjing Mountain , the new species are frequently found in 
bamboo forests nearby the streams (Figure 8 A, B), and five 
sympatric amphibian species, ie. Megophrys spinata, Odorrana 
margaratae, Rhacophorus omeimontis and Rana zhenhaiensis were 
found in the two localities. 

Etymology The specific epithet “jiangi” is in honor of Professor 
Jian-Ping Jiang from Chengdu Institute of Biology, Chinese 


Academy of Sciences, in recognition of his contributions to the 


{ Vol. 11 


systematic studies and biodiversity conservation of amphibians 


in China. 
4. Discussion 


In the genus Megophrys, due to the superficial similarities in 
morphologies (e.g. drab colorations, complicated markings and 
even changeable colorations and skin markings of the same 
individual under various environments), related species is often 
considered to be difficult to be distinguished from each other 
especially in field identification, which would cause confusion 
in taxonomic arrangements (Fei et al, 2009). Megophr ys minor 
was recorded in a wide distributional range in the provinces 
of Sichuan, Guizhou, Chongqin, Yunnan, Guangxi, Jiangxi in 
China and north of Vietnam (Fei et al., 2012, 2016). The species 
has been recorded in Kuangkuoshui National Nature Reserve 
and Fanjing Mountain for many years (Wu et al., 1986; Fei et 
al., 2012, 2016), but we just found Megophr ys jiangi sp. nov. in 
these two regions though with many surveys in recent years. 
Therefore, we suggested that the populations in these areas 
ever identified as M. minor were under misidentification and 
should be Megophr ys jiangi sp. nov. In consideration of much 
underestimated species diversity in the genus Megophr ys s. l (Liu 
et al, 2018), it is expected that there still be cryptic species whose 
populations had possibly been identified as M. minor, probably 
corresponding to several cryptic species suggested in Chen et al. 
(2017) and Liu et al. (2018). This need deep field investigations 
and comprehensive comparisons in the related regions. 

Geographical distances between Kuankuoshui National 
Nature Reserve and Fanjing Mountain were about 153 km, 
and the new species is much probably distributed in the 
region between the two localities. Moreover, in the region 
between these two localities, just in these two years, our group 
has described three new frog species, ie. Megophrys jiangi sp. 
nov., Microhyla fanjingshanensis (Li et al., 2019) and Odorrana 
kweichowensis (Li et al, 2018b), and this region was also indicated 
as the overlap region of many related species and/or clades (Li et 
al, 2018b). Hence, more detailed investigations will contribute to 
determining the distribution range of the species and exploring 
systematic profiles of the related taxa in this region. 
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Figure 8 Habitats of Megophrys jiangi sp. nov. in the type locality Kuankuoshui National Nature Reserve, Suiyang County, Guizhou 
Province, China. A: landscape of montane forests in the type locality. B: a mountain stream in the type locality (insert a male of the 


new species calling on the stone). 
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Appendix 


Table S1 Measurements of the adult specimens of Megophrys jiangi sp. nov. Unit: mm. See abbreviations for the morphological characters in 


Materials and Methods section. 


Voucher Sex SVL HDL HDW SNT IND IOD ED ТҮР LAL LW FIL FIIL ЕШ. ЕУІ THL TL TW TFL FL 
CIBFJS20150718005 female 39.5 10.8 141 5 D ES 4E d JEU We d bh (vA Оңа JS S4 Sx 23922. Ы 
CIBFJS20150719006 male 36.1 11.1 129 5 47 31 45 27 154 3.66 35 37 56 48 159 17.7 44 25.1 17.5 
CIBFJS20150719007 made. a3 dg» Wily d sd 90 7 29 el Su all 22 m3 28 166 ШОП 43 29 О? 
CIBFJS20150719009 male 344 103 12 43 44 3 46 25 167 3 3 33 56 44 163 172 4 22.9 159 
CIBFJS20150720003 male 38 104 13 2000412 025 45 22 163 36 56 37 59 39167 176 44 247 161 
CIBFJS20150720004 male 38.3 11.8 12.1 46 5 33 46 26 164 3.1 43 44 5 43 17 184 44 26.3 17.6 
CIBKKS20180723003 female 40.4 11.4 135 46 48 3 47 27 182 3.1 37 41 67 46 17.7 204 4.8 27.8 18.8 
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GIBKKS2018072300] malc БЫЛ ШИ ШО ШШ Во М D JD 36 20 a 401560020176 Жу HS 
CIBKKS20180723002 male 352 113 124 43 44 3 42 28 16 34 35 42 51 43 15.8 17.6 47 258 17.3 
ТРВКК2 0118 0708 ООЛ уе S). Tu» ШО mi Ay $9 co 3 dy so me 39 БЛ «3 dw uL zU5 AO Jy 
Table S2 Primers used in this study. 
Locus Primer name Sequence (5'-3) Source 
P7 CGCCTGTTTACCAAAAACAT 
16S rRNA Simon et al., 1994 
P8 CCGGTCTGAACTCAGATCACGT 

Chmf4 TYTCWACWAAYCAYAAAGAYATCGG 
COI Che et al., 2012 

Chmr4 ACYTCRGGRTGRCCRAARAATCA 

Кар1_1Е GCMTTGCTSCCRGGGTATCA 
RAGI Shen et al., 2013 

Ragl_2R TCAATGGACGGAAGGGTTTCAATAA 

BDNF-F ACCATCCTTTTCCTKACTATGG 
BDNF Vieites et al., 2007 
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Table $5 Diagnostic characters separating Megophrys jiangi sp. nov. from other 91 species of the Megophrys sensu lato. 


SVL 
"Toes. atleast 
Horn-like one-fourth 
tubercle at edge of "Tongue. notched А webbed (+++), at 
: р Lateral fringes 
upper eyelidlong. Vomerine teeth. (++), feebly on toes. wide most one-fourth 
No. Species point (+++); present (+), or notched ` webbed (++), with 
Male Female А (++), narrow (+), . 
slightly large (++), ^ absent (-) (+), or not lacking (—) rudimentary 
small (4), absent notched (-)" 8 webbing (+), or 
or indistinct (-) without webbing 


(-)" 


2  Megophrys acuta 27.1-33.0 28.1-33.6 ++ - - + + 


Megophrys 
auralensis 


76.7 / 


+ 
I 
I 

+ 

+ 


Megophrys 


. . 42.0-45.0 (5) / * = + Е E 
baolongensis 


Megophrys 


binlingensis 45.1-51.0 (3) / = = + / + 


Megophrys 
brachykolos 


= 
° 


33.7-39.3(5) 33.9-45.9 (2) 


+ 
I 
I 
I 

+ 


Megophrys 
caudoprocta 


= 
N 


81.3 (1) 


М. 
т 
+ 
I 
— 
ES 


Megophrys 
chuannanensis 


= 
+ 


91-109 / 


+ 
+ 
+ 
М 
+ 
+ 
+ 


Megophrys 


16 й ; 
daweimontis 


34.0-37.0(18) 40.0-46.0 (3) + + 


М. 
I 
I 


Megophrys 
dringi 


+ 
+ 
+ 
+ 
+ 


26.2-29.5(15) 31.8-34.1 (3) + Е 


20 Megophrys elfina 26.9-33.9 (29) 35.1-36.5 (6) 


+ 
I 
I 

+ 

+ 


22  Megophrys feae 78-102 91-1114 ++ + / Е + 


Megophrys 
flavipunctata 


N 
+ 


56.9-68.4(4) 68.0-74.6 (3) + + ++ + # 


Continued Table $5 


SVL 
Horn-like "Toes. at least 
tubercle at š one-fourth 
sdecofuppët Tongue. notched Tute fanes webbed (+++), at 
" rond cin Vomerine teeth. (++), feebly Ой tos jns most one-fourth 
No. Species y 8. P present (4), or notched : webbed (++), with 
Male Female (+++); slightly (++), narrow (+), . 
1 absent (-) (+), or not š rudimentary 
arge (++), small : lacking (-) Ў 
(+), absent or notched (-) webbing (+), or 
Р without webbing 


indistinct (-) 


er 


Megophrys 


М 80.5-107.0 110.4-115.4 = - T ++ + 


I 
М. 
I 


28 Megophrys hansi 35.3-43 (8) 53.5 ++ - 


Megophrys 


hoanglienensis 374-47.6 (11) 59.6 


+ 

+ 

+ 
I 
I 


Megophrys 


. В 36.8-41.2 (5) 47.1 + + + T 
insularis 


+ 


Megophrys 


jingdongensis 220-565 (3) 63.5 + + + ++ +++ 


Megophrys 
jiulianensis 


o 
lon 
+ 
+ 
+ 
I 
+ 


30.4-33.9(9) 34.1-37.5 (2) 


o 
oo 
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© 
S. 
3 
= 
xm 
© 
S 
sa. 
=, 
+ 
+ 
=s 
Ens 
I 
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40 Megophrys lancip 37.9-47.7 (2) 38.7-82.5 (4) ++ + - / + 


Megophrys 
leishanensis 


4 
N 
+ 

І 

I 

I 
ES 


304-387(10 — 42.3 (2) 


Megophrys 


liboensis 34.7-67.7(5) 60.8-70.6 (8) +++ + + 


+ 
+ 
+ 


EN 


6  Megophryslini 34.1-39.7 (20) 37.0-39.9 (4) 


+ 
I 
| 

+ 

+ 
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Megophrys 
longipes 


+ 
oo 
S 
+ 


47.0 65.0 + + + 


Continued Table $5 


SVL "Toes. at least 
Horn-like one-fourth 
tubercle at Я webbed (+++), at 
Tongue. notched р 
edge of upper š Lateral fringes most one-fourth 
r . , Vomerine teeth. (++), feebly ü 
Е eyelidlong. point on toes. wide ^ webbed (++), 
No. Species a present (+), or notched . 
Male Female (+++); slightly (++), narrow (+), with 
absent (—) (+), or not . : 
large (++), small notched (—)" lacking (—) rudimentary 
(+), absent or webbing (+), or 
indistinct (-) without webbing 
Cy 
gg. ees 62.5 73 + + + = = 
mangshanensis 


Megophrys 
medogensis 


e 
М. 
+ 
+ 
+ 
I 


57.2-68.0 +or- 


Megophrys 
microstoma 


T 
* 
I 
Eai 
I 
I 


28-36 47-49 


56 Megophrys montana 38.1-53.9 45.7-99.5 ++ + / / / 


Megophrys 


mufumontana 30.1-30.8 (2) 36.3 (2) 


ES 
І 
I 

+ 

+ 


Megophrys 
nankunensis 


a 
o 


29.9-34.9 (11) 39.4-41.9 (2) * * - - + 


62  Megophrysnasuta 69.3-97.5 45.9-134.6 ++ + / / / 


Megophrys 


inda OE. BESSON 


+ 
I 
I 
I 
I 


Megophrys j 949 
oreocrypta 


lon 
lon 


Megophrys 


35.3-36.2 35.8 - * + = 5 
pachyproctus 


70 Megophrys parallela 37.7-46.3(6) 35.5-58.3 (2) + + - / 


72  Megophrys periosa 71.3-93.8 (12) 112 (1) + + / E 4 


Continued Table $5 


SVL "Toes. at least 
Horn-like one-fourth 
tubercle at r webbed (+++), at 

'Tongue. notched Я 
edge of upper у : hc. (G+) feebl Lateral fringes most one-fourth 
eyelidlong. point ошепне ее. ЕО on toes. wide ^ webbed (++) 
No. Species : present (+), or notched : i 
Male Female (+++); slightly absent) Giorno (++), narrow (+), with 
large (++), small otebe "к lacking (-) rudimentary 
(+), absent or webbing (+), or 
indistinct (-) without webbing 


ei 


74  Megophrys robusta / 114.0 / + + / + 


Megophrys 
sangzhiensis 


M 
lon 


547 (1) 


s 
+ 
+ 
+ 
+ 
+ 


Megophrys 
shapingensis 


> 
oo 


66.0-84.0 77.0-104.0 - - + 


+ 
+ 
+ 
+ 
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80 Megophrys spinata 47.2-54.4(18) 54.0-55.0 (2) 
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~~ 
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Megophrys 
tuberogranulata 


oo 
+ 


33.2-39.6 (9) 50.5 +or- _ _ _ + 


Megophrys 


: 34.4-42.8 47.0-49.8 
wawuensis 


I 
l 
+ 
І 
+ 


Megophrys 


wiliangshänensis 27.3-31.6 (10) 41.0-41.5 (2) = E +or- _ _ 


+ 
+ 
I 


90  Megophryszhangi 32.5-37.2 / - + 


